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| ABSTRACT: The authors investigated the effect of rare earth metals on the 

(quality of stainless and structural steel. Austenitic carbide steel "1OKHLEN25M6" | 
‘served ag a specimen. The low plasticity of this steel after hot working was i 

| studied in cant and forged pieces.” Ceicium silicon powder and lumps were added fo | 

ithe melt. Deformed and non-deformed specimens ruptured after forging and 180 C 4 
bending. Chromite inclusions were 4dentified in all specimens. In cast and 
rolled specimens 0.2% ferrocerium enhanced plasticity while mechanical properties 
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‘remained unchanged. The carbide phase was more uniformly distributed. In on 
:"hOKHNMA" structural steel 1 kg/t ferrocerium and calcium silicon added during the 
‘finishing period to an 18 ton electric furnace prevented hairline cracking. The 
; authors assume that deoxidation during the finishing stage changes the physical 
_ properties of non-metallic inclusions. A coarsening of the natural grain of up 


| 4 ASTM 4s indicative of a higher purity a Grain boundaries. Orig. art. 
‘has: 5 figures and 3 tables. 
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TITLE: Causes of the high impact strength ff steelscontaining rare-earth metals 

/ S45 % 
SOURCE: Metallovedentya 1 termicheskaya obrabotka metallov, no. 11, 1965, 41-42, 
and bottom half of insert facing p. 41 


TOPIC TAGS: rare earth metal, steel, metal grain boundary contamination, electron~ 
microscopy, nonmetallic inclusion / EM-5 electron sicroscope 


ABSTRACT: Ae recently established (A. F. Bolyakova et al. MiTOM, 1957, no.9), the 
addition of rare-earth elements (REM) such as ferrocerium’to 40KhNMA/Steel results — 
in the substitution of the plastic sulfides of, Fe and Mn with relatively nonplastic 
spheroidal REM inclusions, f.e. with sulfides’ and oxysulfides of Ce. It is believed 
that REM decontaminate grain boundaries and that this is one of the reasonsfor their 
favorable effect on the properties of steel. To verify this, the authors perforwed 
an electronmicroscopic examination’ of the structure and properties of 40KhNMA steel 
alloyed with small amounts of REM. Following impact teste of the specimens, which re- 
vealed an increase of as much as 6.6 kg-m/ca* {n impact strength, sections of the 
specimens were etched to raveal the grain boundaries and processed into replicas 
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which then were examined with the afd of an FM-5 electron microscope (magnification 
10,000 times). The findings were processed by selecting the boundaries separating 
ferrite grain, since the boundaries between ferrite and pearlite grains represented 
continuous chains of carbides orlented along the boundaries, and calculating the 
number of each of the following types of examined boundaries: completely pure bound- 
aries and the boundaries containing 2-3, 4-7, 8-12, and >12 inclusions (nonmetallic 
inclusions, intermetallides, carbides) over a 15 p long boundary section, and then 
determining their percentile ratio to the total number of the ferrit boundaries 
examined, On this basis it was established that the grain boundaries’ th steel con- 
taining REM are actually more contaminated than in REM-free steel. Hence, REM in 
reality do not decontaminate the grain boundaries, It was also found, however, 

that in REM-containing steel most Segregations at grain boundaries area spheroidal, 

aa opposed to their rectangle and square shapes in REH-free steel. The spheroidal se- 
gregations presumably represent the oxidase and oxysulfides of REM and apparantly are 
one of the reasons for the higher impact strength of REM-containing steel. The narure 
of thase segregations should be a subject of further investigations. Orig. art. has: 
3 figures, 
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TITLE: Effect of rare-earth metals on the structure and properties of machine 
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and insert facing p. 25 and top half of insert facing 5. 40 


TOPIC TAGS: rare earth metal, machine steel, toughness, Nonmetallic inclusion, — 4 
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| SOURCE: Metallovedentye { termicheskaya obrabotka metalloy, no, 9, 1965, 37-41, 
| 
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Brain structure, metal hardening | 
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| 2 kg/ton, Tespectively) to the ladle. Electronmicroscopic, fractographic, mecha- base 
| Nical, and other tests of specimens Cut out of the ingots revealed that in steelg ; 

: with rve.m. (raro-earth elements) §rain~boundary tension is lower than in steals 

/ Without r.e.m., and the boundaries are Better-defined and less contaminated by = 
| iupurities, since rea.m, have a marked affinity with impurities and interact with | 
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, them to form stable chemical compounds within the grat ‘“bedy, thus preventing the 

| {opurities from segregating out at the boundariea, Fugghersore, the ,addition of 

| Y.e.m. to SOKhNMA steel enhancas ite {mpact tou hneas owing to the ffect of 

; X.@.m. on the form,of nonmetallic impurities -- the transformation! $f threadlike 

| (linear) sulfides*{nto spherofdal inclusions with r.¢.m. and the reduction in the 

| Proportion of large linear inclusions. In addition, r.e.m, delay the growth of 

| austenite grains by causing the number Of inclusions to increase while at the 

| same time causing the size of the average inclusion to decrease. For the same 

‘ reasons, r.a.m. reduce the hardenability of steel. Investigations of the effect 

| O£ r.@.m. on hardness, electric resistance, amount of residual austenite, and im- 
pact toughness revealed that aside from the impact toughness of hardened steel 

: &t low and medium tempering temperatures, r.e.m. do not appreciably change these 

| characteristics, Orig. art. hee; § figures, 3 tables. 
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TITLE: Effect of @ earth metals “i the properties of 12Kh1MF ie 42 
SOURCE: Stal', no. 1, 1966, 72-73 7 b es) 


TOPIC TAGS: steel, rare earth metal, steel macrostructure, mechanical property/ 
12Kh1MF steel 


ABSTRACT: Tho authors studiod tho naturo and distribution of inclusions 
dn 12Kh1MF tube stool with and without additions of raro earth metals. 
Three methods wore used for adding the raro earth metals to tho melt: 
1) in the furnace immediately before tapping (2-3 ke/t); 2) in the pouring 

ladle (0.2-1.0 kg/t); and 3) in the mold during teeming (0.2-0.7 kg/t). 
Macrostructural analysis revealed that addition of rare earth clements by 
any method and in any quantity reduces local segrogation of sulfur,’ Although | 
.the dogroe of improvement is highly dependent on the method used for intro=w 

‘ducing the rare earth metals. For instance, additions of 3 ke/t to the 

furnace gives about the same effect as addition of 0.7-0.8 t to the 

ladle. Additions of less than 3 kg/t to the fumace or less than 062-05 

kg/t to the ladle have practically no effect on macrosturcture. Direct - 
:Antroduction of rare earth metals during teeming has a more noticeable 
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effect. The distribution of sulfur is changed considerably even by additions of 
0.5-0.6 kg/t. The mechanical properties of longitudinal specimens were not 
changed by rare earth treatment regardless of method of introduction or quantity 
of additive introduced, while treated transverse specimens showed a considerable 
improvement in mechanical properties, Orig. art. has: 2 figures and 1 table. 
(JPRS: 35,681) 'b 
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Translation from: Referativnyy ghainels Geologiya, 1957, Nr 7, 


AUTHOR: 
TITLE: 


PERIODICAL: 


ABSTRACT: 
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pp 246-247 SSR) 


Kryakunov, N. A. 


Orfentation in Mine Surveying (Analiz materialov 
proizvodstvennykh oriyentirovok 


Sb. nauch. tr. Kazakhsk. gorno-metallaurg. inet, 
1956, Nr 14, pp 347-360 


Data of 211 bearing determinations in mine survey ing 
were analyzed. Of these, 115 were of two-wire type, 
49 were successive, and 47 were individual determin- 
ations. Data are given on the distribution of bearing 
determination along the depth of the mine, on the size 
of plumb bob, on the diameter of the wire and on the 
elements of triangulation. The material assembled was 
used to show the effect of a number of factors on the 
results of bearing determination and to determine the 
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15=57-7-10315 
Orientation in Mine Surveying (Cont.) 


accuracy of connecting surveys carried through one or two vertical 
shafts. The following conclusions were drawn: 1) The error of 
bearing determination in a mine through one shaft with two-wire 
system is equal to * 1 min 38 sec. No marked increase in error with 
depth of shaft was revealed. Increase in the rate of air movement 
in the shaft does not cause a marked increase in error of determi- 
nations. Two-wire system of bearing determination did not indicate 
the presence of a helical movement of air in the mine shafts. 2) 
The error in bearing determination with the use of two shafts, 
evaluated from the difference between two repeated determinations 
proved to be ¢ 1 min 49 sec. The reason for the lack of advantage 
in bearing determination with the use of two shafts is that it is 
ordinarily impossible to establish closed polygons of suitable form 
in underground operations. 
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On the effect of l-ecentimeter electromagnetic waves on the nervous 


system in man (radar). Sborn. ved. prac. lek. fax. Karlov. univ. 
(Hrad Kral) 4 no.4:427-440 '6l. 


1, Neurologicka klinikas prednosta prof. DrSc, MUDr. M, Sercl 
Katedra obeene hygieny; prednosta prof. MUDr. V. Dvorak. 
(RADAR) (NEKVOUS SYSTEM physiol) 
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Selection of the Rlectric-Furnace 
inl in = Steel for Shaped Castings," 

R. Kryanin, G. V. Sushko, Engineers, 
Sarina (ee Bet Res Inst of Technol. and Mach 


"Litey Proiavod" No 5, pp 2-6 


Analyzed data of 2T0 production heats and con- 
@acted 30 exptl melts in comparative investiga- 
tion of basis and acid processes of melting car- 
bon steel for shaped castings. Graphs and table 


show results. High fluidity of acid steel 

(199856 
USER Metals - , Steel, casting (conta) ona! 
permits production of thin-valled’ ‘castings of ine 


tricate shape. General conckusion 1s thet steel, 


made acid process in elec-arc furnace, 
seontaecabia sdvantages over steel melted by vy baste 


process. 


7 


CIA-RDP86-00513R000826820007-8" 


APPROVED FOR RELEASE: 06/14/2000 


CIA-RDP86-00513R000826820007-8 


Sista 


22277) 


"APPROVED FOR RELEASE: 06/14/2000 


ussr /Metallurgy - Welding, Appli- " Sep 52 
; cation, Turbines " 


“Paced Blades of Hydraulic Turbines,” I- R. 
Kryanin, Cand Tech Sci, K. A. Udotov, L. M. 
Yarovinskiy, Engineers, Stalin Prize Laureates, 
V. A. Lapidus, Cand Tech Sci 


"Avtogen Delo" No 9, pp 17-21 


Discusses technology of facing runner blades 
made of carbon or low-alloy steel with sheets 
of austenitic Cr-Ni-Ti steel. Facing sheets 
are fastened to blades with elec rivets and | 


232TT9 
a 


by welding along their perimter with simml- 
taneous velding to blade body. Technology Was 
developed in connection with sharp increase 
in demands for runner blades of hydraulic tur- 
bines and necessity of finding more. economical 
method for their fabrication,. instead of pres- 
ently used casting out of stainless steel. 
Cost was reduced by 41%. 
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ARYANIN, I.R., kandidat tekhnicheskikh nauk; GORORHANKIN, 4.M., inzhener. 


Apparatus for the thermal treatment of thin elongated duct Mekh, 
rab. 7 n0.9:46-47 S '53, meee a Cuba ay 


(Metals--Heat treatment ) 
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XRYANIN, I.R., ‘kandidat tekhnicheakikh nauk; BABUSHKINa, G.1,, inshener. 
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Tooting the material of hydroturbine blades. Vest.mash. 33 no.11:41-49 
H ‘53. (MLRA 6:12) 
(Blades) 
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KRYANIN, I. R. 
USSR/Miacellaneous-Metallurgy 
Card 1/1 


Authors s Kryanin, I, R., and Babushkina, G. I. 


Title + Low-alloy steel for faced hydroturtine blades 
Periodical : Ldt, Proizv, 1, 2 ~ 5, Jan-Feb 195), 


Abetract 1 Casting blades for large hydro-turbines must have high mechanical 
and anti-cerrosion properties and. good resistance to cavitatienal 
wear. The low alloy steel 20 CS-L (silico-manganese steel centain- 
ing 0.16 = 0,22 carbon, 0.6 - 0.8 silicon and 1.0 - 1.3% manganese), 
because of its satisfactory technical and mechanical properties, is 
most recommended for the manufacture of hydreturbine blades. Lab- 
eratory and industrial tests confirmed the suitability of the 20 C3~1 
steel for the above intended purpose, Four references, Tables, 
graphs, drawings. 
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5, V.A., kandidat tekhnicheskikh nauk; SAPRAZBEKYAN, 0.5S., 
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Lining the runners of hydroturbines and preliminary results of 


their operation, Vest.mash.34 no,1:48-51 Ja ‘54. 


(MLBA 7:2) 
(Water whaele) 
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Treatment ond Properties of Cost Steel." edited by N.S. Kreshchsnovakly, 
Moshgiz, Moscow 1955. 
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KRYANIN, I. Ret "Principles for the selection and development of materiale for the blades 
of high-power hydroturbines". Moscow, 1954. Acad Sci USSR, Inst of Metallurgy iment 
A. A. Baykov. (Dissertation for the Degree of Doctor cf Technical Sciences) 
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ARAN Min EK rip Dice c ith Sa Sia 
KRYAWI ; DUEROVSKIY, AM. 


New casting method for turbine blades to be used at the Kuibyshev 
Water Power Plant, I4t.proizy, no,1:5-8 Ja 155, (MIRA 8:3) 
(Blades) (Steel casting) 
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7 stan.) FR ee and GJ lasbktew Metullovedente 4 
obrahatka mictalloc, 3083, no, 3, Aug.. p. 28-32. 

Retaticas of erysta? Btticn parameter of quenched Ca-Mn-5i 

ater! to Cn content, and relation between cavitatton resistance 

and C content. Treats of othet properties, including strength, 

plasticity, and resistance to certasion show this group of xtce!: 

may substitute for certain cast high-Cr tter ks fn murine pers, 


Crapha, table, photographs. 
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ERYANIN, I.R., kandidat tekhnicheskikh nauk 

SRE ALS 
High-strength cast steel of good welding quality.. Svar. proigy. no.7?- 
7-9. JL '55.: : (MIRA 29) 


1. T3entral'nyy nauchno-issledovatel'skiy institut tekhnologii 1 
washinostroyeniya. (Steel--Velding) 
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KRIANIN, 1.R., kandidat tekhnicheskikh nauk; TIMERBULATOY, M.G., kandidat 
icheskikh nauk; BABUSHKINA, G.1,, inzhenor, 


Investigating the cavitation resistance of steels used fer hydre-~ 
turbine blades, [Trudy] TSNIITMASH no.77:147-158 '55.(MIRA 937) 
(Blades--Testing) (Cavitatien) 
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Coating runner chambers in high-power hydravlic turbines, 
Energomashinostroenie no.8122-24 Ag '56. (MLRA 9:10) 


(Hydraulic turbines) (Hard facing) 
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PHASE I BOOK EXPLOITATION 322 


Tsentral 'nyy nauchno-issledovatel'skiy institut tekhnologii 1 
Mashinostroyentya. 


Vyplavka stali diya fasonnogo lit'ya (Making of Steel for Shaped 
Castings) Moscow, Mashgiz, 1957. 142 p. (Its: [Trudy] kn. 86) 
3,600 copies printed. 


Ed.: Kryainin, I. Re, Candidate of Tech. Sciences; Tech. Ed.: 
: TkInd, Ve De, ing Ed. for literature on heavy machine 
building (Mashgiz): Golovin, 3. Ya. 


PURPOSE: This collection of articles is 4ntended for workers in 
various branches of the machine-buildi industry. It may 
also be used by metallurgical research institutions and by 
students of the technology of steel production. 


COVERAGE: ‘The articles in this collection desoribe the experimental 
work done by the Tsentral'nyy Nauchno-Issledovatel 'skly 
Institut Tekhnologii 1 Mashinostroyeniya (Central Soientific 
Research Institute of Technology and Machine Building) in 
Card 1/5 developing new melting and casting methods for various 
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Making of Steel for Shaped Castings 322 


carbon and alloy steels to be used in the manufacture of hollow- 
shaped forgings. Experiments with various furnaces, in particular 
with the combined Bessemer basic-electric furnace, are described 

- and evaluated in detail. There are 47 references, 37 of which 


are Soviet, 6 German, 1 French, and 3 English. e 
TABLE OF 
CONTENTS: Foreword 3 


Iodkovskiy, 3S. A., Engineer. Making LA-1 Heat- 
resistant Austenitic Steel for Shaped Castings 5 


The preparation of LA-1 steel,used for gas turbine 
parts operating at 600°C., and its properties are 
desoribed. Electric furnaces.using semi-acid slag 

- are claimed to be most suitable for the production 
of this kind of steel. ‘There are noreferences. 


Ivanov, V. G., Candidate of Technical Sciences. 
Behavior of Sulfur and Phosphorus in a Converter 
Card 2/e Process 21 
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Te author describes experiments dealing with the 

removal of 8S and Ph in a side blown Bessemer 

process. It is said that the amount of S can be 

reduced by 24.2% and the amount of Ph can be reduced 

by 24.5%. The temperature of the molten pig iron and the 
water content of the blown air are claimed to be important 
factors in this process. There are 5 Soviet references. 


Ivanov, V. @., Candidate of Technical Sciences. Study 
of a Combination Method of Steel Making. 


Easy removal of Ph and 8S from converter steel in 

an electric furnace permits the use of all types of 
scrap irrespective of Ph and 8 content. The greater 
speed and efficiency of the electric furnace makes it 
suitable for pouring on a conveyor belt. There are 10 
references, 8 Soviet and 2 German. 


Gorozhankin, A. N., Candidate of Technical Sciences, 
Bashmakov, A. D., Engineer. Problems of Steel Making 
4n a Uniflow Furnace of Limited Capacity 66 
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Te authors stress the need for a furnace of limited 
capacity in steel foundries. For this purpose an 
experimental furance was developed with a capacity of 
up to 1 ton. This furnace is said to be slow in reach- 
ing operational temperatures; there is also a loss of 
heat due to the small amount of metal in each charge. 
Ph and Mg impurities also present a problem, This 
furnace needs further development and de-bugging before 
4t can be employed on industrial scale. There are 6 
references, 5 Soviet, 1 English. 


Kraskovakiy, S. V.; Candidate of Technical Sciences. 
Decarbonization and Dephosphorization of Steel by Means 


of Alr- Oxygen Mixtures 84 


To speed up the production of steel it is necessary to 
4mprove the process of decarbonization and dephosphoriza- 
tion of steel. Oxygen-enriched air with powdered lime- 
stone was blown into the bath of an electric furnace. 

The author claims that this method is quicker, eliminates 
the use of iron ore, and produces steel of good quality. 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826820007-8" 


"APPROVED FOR RELEASE: 06/14/2000 


CIA-RDP86-00513R000826820007-8 


Making of Steel for Shaped Castings 322 


AVAILABLE: 
Card 5/5 


The equipment required is said to be simple and 
expensive. There are no references. 


Novitakiy, V. K., Candidate cf Technical Sciences. 
Study of Casting Methods and Structure of Hollow 
Steel Castings 107 


The author states that the quality of hollow castings 
is often unsatisfactory. Slow crystallization is said 
to present many problems. The experiments deal with 

the various cores for hollow castings. It was 
experimentally determined that cores made of thin-walled 


steel tubes with a cooling arrangement give the best 
results. There are 16 references, 14 Soviet, 2 English. 


library of Congress 


QO/vm 
June 3, 1958 


ai’ 
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AUTHOR: Kryanin, I.R., Candidate of Technical Science. 


ry ne Field of 
i ts of TaNIIVMASh in t 
TITLE: Scientific Achievemen Be macnol novennase 
ng Technology. a oe 
Materials ond i TTTMASh : ovlasti materialov 2 texhnologi 
mashinostroyeniya) . 


io.ll 
PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1957, ho 7 
eee eee istent noterials 
ABSTRACT: In the field of developing heat res ae es 
@aNITTMASH works in co-operation with 6 Ce a nical 
{ndustrial undertakings, i.e, The Leningrad’ eee 
Works imeni Stalin (Leningredskiy Metallic Say eee covanly 
Stalina), the Kharkov Turbine Works ine as 
Turbinny imeni Kirova), the Neva Worxs See tkethie 
(Nevskiy imeni Lenina etc.; they also cone8 bere eat 
Central Boiler-Turbine Institute imeni Po a Maca) 
Teentral'niy Kotloturbinniy imeni Pe ee 
Ferrous Metallurgy Scientific Research ee ere 
(Tsentralni Nauchno-Issledovatel sxiy Inst Be enite 
tigteliureil® etc. On the basis of pane oo eee beeen 
and theoretical assumptions, the pcan Bee cae 2a 
a new heat resistant steel for 68s and 8 eae sera 
Card 1/4 for poilers. For instance, for castings ° g 
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Scientific Achievements of TgNIITMAShH in the Pield of Materials 


and Engineering Technology. 
ateam turbines operating at 510°C they recomaended the use 
of Cr-Mo-V steel 20XM®-J] and the electrodes tl -20 for 
welding this steel and during recent yeers this steel has 
been widely applied in the Soviet Yaion. For operation 
under relaxetion conditions ot 550 C Peat lITMASh developed 
ond recommended the pearlitic ateel OU 723 which proved 
technologically very favourable and chegp. for cust 
components of ‘surbines operating et 570°C the Cr-Ho-V 
steel 15X1M1 -J\ was developed and introduced. Furthermore, 
the Cr-Ni-Co steel JlA-1 was introduced for cust components 
of steam and stgtionary gas turbines operating at tempere- 
tures up to 650°C. A number of steels have been developed 
for hydraulic turbines and for cesting large bledes for 
hydraulic turbines. TsNIITMASH in co-operation with NEMA 
have developed a new technology and mechanized equipment 
for noulding the blades and also moulding materials. As & 
result of these new techniques & tenrold increase in the 
monufaecturing capacity of such blades was achieved. 
Fip.2, pe5S, shows a photo of the blade (steel 20Mc-vl) 

Card 2/4 of the turbines of the Kuybyshev hydraulic power station. 
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This Institute, in co-operation with LMZ , also developed 
a new technology for manufacturing "one off ' components 
of hydraulic turbines by welding together individual 
sections produced by casting or forging. A fully forged 
shaft of a hydraulic turbine, the menufacture of which 
has to be effected from an ingot weighing 200 tons, can 
be substituted, by using this new technique, by a shaft 
forged from a hollow ingot or welded together from two 
sheets of 200 mm thickness to which cast flanges are welded 
on by the electric slag method. TsNIITMASh has also 
developed a number of high strength cast irons which should 
in future substitute cast steel for various applications. 
This Institute has developed on original method of micro- 
electro-chemical investigation of structural corrosion 
under stress which permits studying the fundamental 
mechanism of corrosion cracking of metals subjected to 
mechanical stresses and located inside liquid corrosive 

media, The test methods end the test facilities available 
at TaNIITMASh are also dealt with in some detail. 

Figs.3-5 show various models of equipment for fatigue 

Card 3/4 testing of shafts and flat specimens; Fig.6 shows a phovo 
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Scientific Achievements of TsNIITMASh in the Field of Materials 
and Engineering Technology. 


of a set-up for testing turbine blades at 200°C. TsNIITMASh 
is doing a considerable emount of work in studying the 
stability in operation of new grades of steel directly on 
turbines of operating, hydreulic power stations. It was 
found that the erosion stability of gas turbine blades 

cun be appreciably increased by means of chemical surface 
hardening and experiments have also confirmed the possibility 
of using welded cylinder designs in medium power stationary 
gas turbines. The lest paragraph deals with the work of 
this Institute in development of engineering technology 
applicable to the manufacture of a great veriety of 
machinery and equipment, particularly releting to moulding 
and casting, shaping by applying pressure, sutomatic welding 
and heat treatment Casing current of 50 c.p.s. and higher 


frequencies). The work of this Institute relating to 
increasing the wear resistance and the corrosion stability 
of equipment is also briefly mentioned. There are 10 
figures. 


ASSUCIATION: ToaNIITMASh, 
AVAILABLE: Library of Congress 
Card 4/4 
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(Steel castings) 
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ANN Tran REMAWEVICH 
PHASE I BOOK 2 :OITATI' . 551 


hk 


Kryanin, Ivan Romanovich 


Lopasti gidroturbin; kavitatsionnyye razrushentya, izyskaniye i 

ipsledovaniye materialov (Hydraulic Turbine Blades; Destruction 

; bue to Cavitation; Investigdion and Development of Materials) Moscow, 
Mashgiz, 1958. 206 p. 2,200 copies prinvea. 


Reviewer: Vedenkin, S.@., Professor; Ed.: Kulikov, F.Vey» Engineer; 

Tech. Ede: Eil'kind, V.D.; Managing Ed. for general technical 

literature and literature on transport, highway and power machine 
building (Mashgiz): Ponomareva, K.A., Engineer. 


PURPOSE: ‘This book is intended for engineers and technical personnel 

working in machine manufacturing plants, hydraulic power plants, 
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COVERAGE: This book deals with problems in the development and 
analysis of materials used for manufacturing powerful hydraulic 
turbine blades. The author states that the intensive growth of 
Soviet hydraulic turbine building has resulted in a demand for new 
materials and increased research in this field. The basic charac- 
terLatics of turbine blade function and the cavitational erosion of 
materials are discussed in detail. The book contains fesearch data 
on various types of steels and alloys used for hydraulic turbine 
blades, There are 124 references of which 102 are Soviet, 10 © 


English, and le German. 


TABLE OF 
CONTENTS: 


Introduction 3 


Ch. I. Characteristics of Blade Function and General Aspects 
of Selection of Materials 
1. Destruction of nydraulic turbine blades due to cavitation 7 
2, On the process of metal destruction by cavitation 19 
3. General aspects of the investigation and selection of blade 
materials 35 
Conclusions hy 
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Steel Used Por Blades 
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“1. Means for possible increase in resistance to cavita- 
tional erosion of low-alloy steel 
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3. Selection of copper steel composition 
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in book - Improving the Quality of Bte.1 Castings,; Transaction of the All-Union sav57 
Conference, Moscow, Mashgiz, 1958. 214 p. 


TOAXRIEMESE Abstract: The authors investigate 20GSL low-alloy manganese-silicon 
ateol as 4 material for casting massive turbine bladdee. Such a blade was cast 
and analyzed to determine the degree of chemical homogeneity and also the micro- 
structure, microstructure, mechanical properties, and hardness of yarious sections 
of the blade. It was found that this steel is very well suited for the casting 
of many types of machine parte where high strength and good plastic propert jaa ere 
required, and also for turbine, blades, provided the blade is surfaced with stain- 
less steel to assure cavitation stability. 
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TITLE: Corrosive and Abrasive Wear of Metals in Water Turbines 
PERIODICAL: Energomashinostroyentye, 1960, No.10, pp.33-35 


TEXT: Water turbine parts exposed to the action of water 
sometimes get very severely worn by solid particles in the water. 

This is particularly likely to occur if the power stations have no 
settling ponds as may happen on the mountain rivers of Central Asia 

and the Caucasus. In some cases, turbine parts have required 

major overhaul or replacement after one year of use. The most 

heavily worn parts are usually those which change the direction of | 
the water. In radial-axial turbines, the runner is most subject 

to damage particularly the lower rim. Fig.1 shows a runner made 

of steel grade 30G-L after 1 year's operation at the Pa 
Shaarikhansk Power Station and it will be seen that wear is 
catastrophic. A runner made by an English firm of stainless steel 
with 12% chromium experienced similar wear. Fig.2 shows a runner 
after 2 years’ operation; it was heavily worn, further details of 

the damage are illustrated in Fig.3, 4 and 5. The difference 
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between wear by corrosive abrasion and cavitation is illustrated 
in Fig.6. The main properties of metal that influence its 
resistance to corrosive abrasion are its micro-structure and 
hardness. Some design changes should be made in turbine runners 
for such conditions to reduce the rate of flow. The grades of 
steel used should have high resistance to abrasion. Some parts 
should be made of carbon or low alloy steels and surface treated 
with special electrodes at points of potential damage. Welded 
runners made of different materials offer advantages. In some 
cases, it may be advisable to use replaceable facings of the 

inner surfaces made with high alloy steels, The best method of 
repair is by welding with special electrodes. Since 1956, 
TsNIITMASh has been making laboratory tests which show that a 

most promising grade of steel is austenite-ferrite (chrome-nickel- 
manganese-copper) steel 1Kh18N3G3D2-L. This metal has been used 
for runner repairs and after running for 10000 hours was found to 
have a better resistance to corrosive abrasion than high alloy 
steels (austenitic 1UKh18N9T and very hard chrome-copper 1Kh13ND-L). 
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To accumulate experience with this grade of stee , the Neva 
Engineering Works and the Leningrad Metal Works ianufactured a 
cast runner illustrated in Pig.7. This runner ,as been in 
operation since 1959. Test results with other grades of steel 
will be described in a further article. There are 7 figures. 
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AUTHORS: Pokatayev, 38. V., Engineer, Novitskly, V. K., Candidate of Technical 
Sciences, Kryanin, I. R., Doctor of Technical Sciences 
SS eee 
TITLE: The effect of the eteel melting method upon toughness in the weld- 
adjacent zone during electric slag welding 


PERIODICAL: Svarochnoye Proizvodstvo, no. 1, 1963, 3 - 8 


TEXT: Different values of toughness in weld-adjacent zones of steel from 
different heats depend on melting factors, such as deoxidation, content of sul- 
fur, phosphorus and gas. The investigation was made with grade <OFC (2068S) 
steel containing (in %): 0,16 - 0.22 Cc, 1.0 - 1.3 Mn, 0.6 - 0.8 Si, < 0.0308 
and P; <0.3 Cr, Ni and Cu. Specimens of steels from different heats were elec- 
tric-slaz welded at 850 ~ 900 amps current; 40 - 41 v arc voltage; 203 m/h 
electrode feed rate, and 1.2 m/n welding speed. The flux was PU-7 (FTs-7). 

The following results are presented. The melting process exerts a considerable 
effect upon the mechantoal properties of 200S steel. Free Al in amounts of 
0.01% and leas, reduces the toughness on account of ferrite brittleness and the 
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Eingling out of sulfides in the form of films on the austenite grain boundaries. 
Ferrite brittleness is caused by an increased content of dissolved oxygen and 

nitrogen. Particularly high sulfide separation on the grain boundaries takes 

place at a sulfur content in the Steel exceeding 0.02%. A low content of free 

Al and i{noreased sulfur amounts reduce the matal toughness in the coarse grain 

range even to a higher degree. The causes are: coarse-grained structure, 

Singling out of brittle excess ferrite along the boundaries of overheated grains, 

and the presence of sulfide inclusions in the ferrite edges along the grain : 
boundarles. ‘The negative effect of sulfur upon the toughness of 20GS steel in A 
the weld Joints increases strongly with a higher carbon content in the steel. A 
The possibility was established of melting low alloy 2003 steel without a de- 

crease in toughness in the superheated zone during electric slag melting. The 

basic conditions for producing such a steel are: melting with not over 0.02% S, 
deoxidation with 0.02 - 0,04% rated amount of free Al. It 18 recommended to use 
ferroaluminum for deoxidation taking Into account AL losses during its introduc- 

tion {nto the ladle. The P content should be limited to 0.02%. The thermal 
cycle of the electrio slag welding process was determined by S. 8. Astaf'yev, 
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A. I. Kymkevich, (TsNIITMASh), A. I. Pugin and V. A. Merkulov (IMET imeni Bay- 
kov). ‘There are 10 figures and 2 tables. 
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TITLE: Steel used in stationary steem power plants operating at high ultra-hi¢h 
pressures and temperatures ———-——- i aN a mace ae 


SOURCE: Teploenergetika, no. 6, 1943, 10-15 


i 


TOPIC TAGS: power plant, steam pipe, welding, steel type, 12Kh1MF steel, 15Xh1M1F 
steol, E1-756 steel 
rel? 


ABSTRACT: fs study of ch acteristics and manufacture of steels 12KhyF! 


L3khM) 
and EI-756 (12Kh11V2MF) (Por use in 200-, 300-, 500-, erd 800-Mut power plents , 
operating at 170 abs. atm. and 570C or at 255 abs. atm. and 585C was made at 
Tsentral'ny*y nauchno-issledovetel'skiy institut technolodii 1 mashinostroyentye 
(Central Scientific Research Institute of Technology and Machinery). The limit of 
strength in forged end perforated pipes of steel 15Kh1MIF, with a wall thickness of 
45-85 mm wes found to he 9-10 ke/Sq mm at 585C, It wes 8-9 ka/Sq mm for welded 
pipe Joints. The test of orivinal and welded parts indicated a hich plasticity. 
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fl vitinate stresses for hoth steels at a temperature range of §20~fo0c, Electrode 
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ents will be finished in 1953, Nartensite-forrite steel SI-756 and electrodes 
TaL-32 are recormended for Pipes in power plants Operating at 585~430¢, Pisecticnal 
induction cofls of both rigid and flexible trpes are recormmerdnd for local heating 


in welding straight and curved Pipes. Orie, art. has: 7 fiouros and 4 tables, 
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TITLE: Studies in the resistance to_cavitatiort and abrasion-corrosi 
of materials used in the construction of hydroturbines 
SOURCE: Ref. zh. Turbostroyeniye, Abs, 6.49.127 


REF SOURCE: Sb. Kavitats. i Bidroabrazivn. stoykost! met. v gidro- 
turbinakh. M., Mashinostroyeniye, 1965, 3-9 


TOPIC TAS: cavitation, corrosion resistance, turbine, hydraulic 


turbine, cavitation resistance, abrasion, abrasion resistance, metal 
casting 


ABSTRACT: ‘ An enumeration 1s made of the studies conducted by the 


Central Scientific Research Institute of Machine Technolo 

(TsNIITMASh) in conjunction with the Leningrad Metals BIant (MZ), the 
Khar'kov Turbine Plant imeni 8. M. KIrov (RRTOZ)~ and the Nevski 
Novo-Kramatorskly, and Elektrostal machine-building plants on ma- 
erials, casting and surfacing techniques, and the mechanism of aol 
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Volgogradskogo avtoupravleniya (for Kryannikov), 
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9. Monthly List of Russian Accessions, Library of Congress, October 195f), Uncl. 
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TRGUREE CODE: UR/?026/66/000/006/0100/0105 _ 
AUTHORS Kryatov, B. M. ee 
ORG: none | & 
TITLE: Diamonde of Yakutiya 

SOURCE: Priroda, “4. 6, 1986, 100-105 

TOPIC TAGS: diamond, petroleum, gas, mining 


ABSTRACT: The author reviews the history of diamond mining and the recent 
expansion of mining sites in Yakutiya. He descirbes kimberlite pipe formations 

ard their geographic distribution, enumerates the various mineral inclusions .. — 

in kimberlite rock, and relates the supposed origin of their shape. Various theories 

on the origin and formation of diamonds are discussed. There are indications that 
diamonds can be produced by a shock wave during an explosion. It is supposed that 
hydrogen and acetylene gas can accumulate in the magnetic chamber and replace 
decaying methane and other hydrocarbons. Oxygen can penetrate from sedimentary 
rock as a result of decomposition of water and other hydrocarbons. Considerable | __ 
amounts of CO and COp will penetrate into the juvenile gas, This hypothesis makes | 
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it possible to envisage a relation between richer kimberlite Pipes and the magnetic 
chambers of kimberlite magma situated inside or close to petroleum gas formation. 
It is known that original diamond deposits are in fact situated in areas close to 
petroleum and gas-bearing formations. Orig. art. has: 4 figures, [GC] 


SUB CODE: 08, 11/ SUBM DATE: none 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826820007-8" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826820007-8 


Peaeers ey Regt oot 
EPR ROP BEES Seti sie 


KKYATOV, BM, 


Contact changes in kimberlites and englosing rocks of the 
en pipe. Trudy IAFAN SSSR. Ser.geol. no.6:6,-66 


‘ (MIRA 14:9 
(Daldyn Valley--Kimborlite) 


ase 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826820007-8" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826820007-8 


L ed0e3-66 9 BN mi EWES) | WA/ RR 
ACC NR: AP6009565 ~~~ ~sSSOURCE CODE: UR/0236/65/000/003/0095/0101 


AUTHOR: Dolgopel'skiy, I: Ms -~ Dolgopolskis, oe Vayshtarene, K. V. -- vanes 
K.; Kryauchyunas, I. I. -- Kriauciunas, J. ag 


ORG: Institute ‘of Chemistry and Chemical Engineerin Academy of Sciences Lithua- © 


| nian SSR (institut khimii 1 khimicheskoy tekhnologii Akademii nauk Litovskoy SSR) = | 


TITLE: Synthesis of vinyl ‘Fiuenldel using a suspended catalyst 


SOURCE: AN LitSSR. Trudy. Seriya B. Fiziko-matematicheskiye, khimicheskiye, geolo- 
gicheskiye i tekhnichesklye nauki, no. 3, 1965, 95-101 


‘TOPIC TAGS: vinyl fluoride, acetylene, hydrogen fluoride 


ABSTRACT: The reaction of hydrofl cntnation of acetylene in the presence of a sus- 
pended catalyst (suspension of mercuric oxide in vaseline oil) was investigated be- 
cause the same reaction on a solid catalyst has many disadvantages. It was found pos- 
sible to carry out a continuous and regular feeding of hydrogen fluoride by isothern- 


ally evaporating its mixture with acetylene; one liter of acetylene at 0°C carries off|- 


2.98 g of hydrogen fluoride, i. e., the acetylene/HF ratio is 1:3.48. The conditions © 
of vinyl fluoride synthesis were determined: the degree of conversion of acetylene 
| and the reproducibility of the yield per unit weight of the catalyst reach their maxi- 
mum at 50°C, at a 15% HgO concentration, and an acetylene feed rate of 6 l/hr. The 
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consumption of acetylene on the formation of 1,1-difluorethane, a by-product of the 
This is | 


reaction, was found to decrease as the temperature rose from 30° to 70°C. 
due to a decrease in the solubility of the reacting components, i. e., vinyl fluoride 
| and hydrogen fluoride and also acetylene, in the liquid phase of the catalytic mix- 


ture. Orig. art. has: 5 tables. 
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4 


SUB CODE: 07/ 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826820007-8" 


Tye : . 
i 3 ro - 
srieucitnas, J.] 


Vif stariene a 


+ 
‘ 


sepication of a puseous alxtore con feting of 


fluerices,) and l-diflocrostuane. Tr: reer : 
13-108 “165,” eae Ce “(tna A902) 


J. Instltut kninti 4 khimichesko Ts 
J mi : sheskoy tekbnolowli aN é S 
Submiteed January 15, 1965, Berra aes 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826820007-8" 


23 Bae ae rate 


2000 CIA-RDP86-00513R000826820007- 


om 


LAR LY 
farnadyy ‘ 


NAG, Tele (Krlauciurnas, 


ee ae 


¢ 


LLt.sSh. Ser. Bno.3:95-190! 44, {Mitre 19s} 


cyuthestas of vinyl Qluordde uatoe a auapen bb cotsivety Trudy AN 


Tt, Institut khindi kblidehepvey tertne tect 
Sub ltted February “0, 1065, 


e 


APPROVED FOR RELEASE: 06/14/2000 


CIA-RDP86-00513R000826820007-8" 


